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Implementation Procedures for the FORTRAN Plot Library
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The purpose of this document is to descripe how to jnstall
the plot routine library developed at the Department

of Automatic Control, Lund Institute of Technology

in an arbitrary computer systeme. It discusses how to
design system dependent interface routines, and to a
certain degree, how the system independent routines

are co-relateds It willy however, not deal with how the
individual system independent rcoutines functicn in detaile.
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1} Intreduction

The idea behind the FORTRAN Plot Library s tec let ab L
plotting take place in user defined coordinate systems,
indepentendtly of the hardware environmente.

To facilitate this, a set of subroutines has been defined.
These subroutines constitute an interface between

systen dependent and apolicaticon dependent parts in the sense
thet an arbitrary plot routine above the interface level does
not kave to reflect any of the characteristics of the
combination computer/plottine device involved,

Each one of these plot routines performs an elementary
cperaticon of the type:

“Fove the pen to a specified peoint on the screen®*, or:
“"activate the plotting device", cr:

“prow a string of characters bheginning at
current pen position®,

Scme c¢f these routines may be calted from the application
rrogramsy while others are internal te the library.

Above the interface level there exists & set of etementary
rlet reutinesy that are available to the application
programmer. These rcutines perform the following operations:
"Initiate the current plot"™, or:

“befine a2 coordinate system/compute scale facters", or:
"braw a visible/non-visible Line", etc.

Furthermore, there exists yet another set of plot routines,
tee. compound routines teo perfore more elaborate operations,
Celia <

"Draw an X/Y-axis™, or:

"Plot twc data vectors versus each other'™, etc.

If you are going to implement the tatter, higcher Llevel
routines, then you are supposed tc have read the document:
“Character and String Handling in INTRACY™, by Tommy Esseba,

since they make use of the same tasic string manipulating
reutines as INTRAC.
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2) System Dependent Interface

&)

b)

The system dependent plot routines must be supplied by the
receiver of the plet library. Conseguently, they are

here described in terms of their input parameters (1),
their output parameters (G) and their behaviocur.

The system dependent elements belong to one of the
following categories:

& set of constants expressing e«ge the physical
dimensiocns of the plotting device,

& number of calls to the current, basic plot packagee
These are the actual output operations.

Gften one has & choice between several, alternate

plotting devices, e.ge graphic display terminals,

curve plotterssy etc. It s now up to you to assign these
devices to appropriate valyes of the device selector IDEV.
EeGe IDEV=1 corresponds to the graphic terminatl,

IDEV=Z corresponds to the curve plotter,

IDEV=3 corresponds to eeey €tC,

These assignments are thereafter programmed into the
interface routines:

SUBR. PLDEV
Uses IDPEV (formal argument) toc access the proper set of
device parameters and to activate the proper device.

SUBR. PLMOVE, PLNEW, PLRSET, PLSTOP and PLSYKR
Use IDEV to branch to the correct hasics
device dependent graphics software package routine.
In this case IDEV is no formal parameter,
but rather taken from the internal COMMON block
fPLC(GES/ sy which from the interface”s point of view
is READ-ONLY.
Another parameter in /PLCO25/ of interest is the
LOGICAL switch IPFLAG: If FALSE. the plot
cperation should be inhibited (applies alsc
to SUBR. PLDEV). IPFLAG enables interactive
rrograms with mixed graphic/non-graphic output
to be run as BATCH-jobs.

SUBERe PLDEV(IDEV,IPFLAG XCMAX,YCMAX,DEVSCA ,CHCHGT,
CHCWID,SYMHGT ,SYMWID)

1-3
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Initielizes (activates) the plotting device, e.g. erases
the screen on & graphic terminal or advances the scroltl

on & CALCOMP type eurve plotter. It also returns the values
of the size of the plot area expressed in centimetres.

the size of one character in centimetres and a scale

facter relating screen coordinates to centimetres,

IDEV
rlot deviee number = 1, 2, o« (I)
IPFL &G
LOGICAL switch,y, ¥f oFALSE« actual pleotting
on the specified device is inhibited (I)
XCMAX, YCMAX
size of plotting areg in centimetres (Q)
BEVECA
scale factor retating centimetres to screen coordinates
sccording to the relation:
X(SCREEN) = DEVSCA *» X(CENTIMETRES) (Q)
CHCHGTy CHCWID
height and width, respectively, for one character space
plotted by SUBR, PLSYMB, expressed in centimetres (0)
SYMHGT,s SYMWID
keight and width, respectively, for cocne symbol
plotted by SUBR. PLSYMPE, expressed in centimetres (C)

SUBRe PLMOVE (X4Y LDRAW)

braws a visible/non-visible, unbroken tine from
the current pen position to (X,Y)

X, Y
screen cocrdinates (1)

LDRAW
LOGICAL plot mode flacy 1if «TRUEey a visible Line
is pltotted, else a non-visible tine is plotted (I)

SUBRe FLNEW

Perferms ERASE (or corresponding operation)

SUBR. PLRSET

Terminates plotting temporarily. (Eege. for a graphic terminal,
text mode is entered and the cursor is moved to the
home position.)
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SUBR« PLSTOP

Termination routine for plotting

SUBRe FPLSYMBCHOLL,NHOLL)
Writes character strings on the plotting device

HOLL
vector containing text string to be output
(four characters/real variable,
the last word Left justifieag) (1)
BHOLL
number of characters to be written (1)

the tatest coorde from SURR, PLMOVE is used
as starting point for the string (Lower Left Corner)

NMote: If your basic string drawing routine needs the
current pen position as arguments, then use the
coocrde pair (XLAST,YLAST) in COMMON fPLCCZ2S/.

1f your hasic graphics software package operates with
integer screen coord. (e.ge. TEKPCGINTs), then use
CIFIX(XLASTY yIFIX(YLAST)) insteade.

Character space height and width may ke ohtained from
COMMON /PLCOZ25/ as CHCHGT and CHCWID, respectively.

1-5
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ALl the plot routines above the interface lLevel can be
compited straight, since they are uritten in standard

FORTRAN IV.
For a system with a tinker that sequentially scans a

tibrary file,

that (part of the) Library file which contains

the plot routines shoutd be sorted in the following order:

PLMAIN

ASPLIT

MINMAX

LOGAX

LINEXY

CFKEF

LINECM

XCCORD

PLDEV

PLETAB
ARCORN
XSCAL
XAXIS

LINEY

LINETG

XSCORD

PLMOVE

MARGIN

YSCAL

YAXIS

XYCURVY

MOVECHM

YCCORD

PLNEW

PLINIT AREA
XYsc SCALE

XYAX

MOVETO

YSCORD

FLRSET FPLSTOF

the self-contained INTRAC

PLLIM

PLSYMB
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System dependent routines are marked by an asterisce.
Internal routines are marked by a plus signe

High Level Rcutines

—————— - — i — -

ARCORN
returns the corners of the chosen plotting area
expressed in engineering coordinates
ASPLIT
subdivides the plotting area, scales it and
draws tinear axes
LIMNEXY
plots two data vectors versus each other
LINEY
plots a data vector versus time
LOGAX
draws & logarithmic axis
MARGIN
defines a plotting area in terms of margins
expressed in terms of character spaces
MIKMAX
finds minimal and maximal values in a data vector
XAXIS
draws an X-—-axis
CFNEF+
positions and writes a floating point number
ocn the display
XCCORD+, YCCORD+, XSCORD+ and YSCORD+
convert coord. between the engineering and
centimetre cocorde. systems
XYAX+
contains the axis-generating code common to
SUBRe« XAXIS and YAXIS
XYCURV+
coentains the curve-generating code common to
SUBR. LINEXY and LINEY

1-7
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Intermediate Level

. O . Y e i S R W - e

AREA

defines plotting area
LINECHM

draws a visible Line in the centimetre coorde system
LIMETO

draws a visible Line in the engineering coorde system
MOVECH

draws & non-visiple line in the centimetre coorde system
MOVETO

draws a non-visible line in the engineering coord. system
PLINIT

initialization routine
XSCAL

coemputes scale factor and offset for the X-direction
XYSC+, SCALE+

centains the scaling algorithms common to XSCAL and YSCAL
YSCAL

cemputes scale factor and offset for the Y-direction

System Dependent Plot Interface

i ——————— o ————— — —— — — ———

PLDEV*+
parameter cefining and device activating routine
PLNEW*®
defines new picture
FLMOVE*x+
elementary pen move/dgraw routine
FLESET»
terminates plotting temporarily
PLSTOPRP*
termination routine
PLSYME*
draws & string of characters on the screen

1-8
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A working plot program utilizing this plot package
should contain the following parts in that corder:

a call to syFrRe PLINIT tc activate the chosen
pltotting device and to define scale factors,
ctfsets, Limits of plotting area and plot window
and character size

an cptional call to SUBR. AREA to establish area
limits acceording to the user”s needs

calls to SUBR. XSCAL and YSCAL to adjust

cffsets and scale factors for the plot variables
(expressed in engineering units) to the plotting
area reguested in a) or b)

calls to the actual pen—-manipulating SUER.
LINECMy LINETO, MOVECM, MOVETO and PLSYME or
calls to SUBR. based upon these €eege SUER.
LINEY or XEXIS)

a call to SUFR. PLSTCGP to deactivate the
plotting device when the tast coord. was processed

Cptienally, calls to SUER. PLLIM may be inserted
anywhere between &) and d) to modify current plot windoew
{imitSc

Note that b)Y + ¢) are memorized with the aid of
COMMONSs /PLCOCZ2Y and /PLCOZ2S/, so that the imsertion/
removat of b) and ¢) does not require any update of d)

CoOMMCNS /PLCULD1Y, /PLCOGZY and /FPLCU2S5/ should reside in
memory between a) and e)de.

In case the output consists of several pages, these
should be delimited by:

a call to SUBR. PLRSET,
a watit titl a request for next page is issued and
a call to SUBR. PLNEW, in that order.

FROGR. PLRAIN is & test program written according
to the above conventionse It may bhe used to test many
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but not all of the routines. Run correctly, it will
produce the enclosed figure. However the scale numbers
might not be reproducible, since

the scaling algorithm operates under the constraint

that "harmonic” scale numbers should be written every four
(two) centimetres in the horizontal (vertical) direction,

dLos wi PLMAIN -~ DEMO PLOT e . LIN .
-: '.0.30. .3' ...
1.4 7 .° ' . 3 1
3 ) | 8.
6.

100,

2.21 | . 9.
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6) Cross Reference Tables
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E’!g.

ARCORN:
AREA g
ASPLI1T:
CRENAM:
GAC H
HSTORV:
IMACGN:
LCOMPV:
LENGTH:
LINECHM:
LINETC:
LINEXY:
LINEY =
LOGAX =
MARGIM:
MINMAX:
MOVECM:
MOVETO:
GFNEF
FRC
PFLGAT
PINT
PLCTAE
FLBEV
PLINIT
PLLIM
PLEOVE
PLNEW
PLRSET:
PLSTOP:
PLSYME:
RPACOCHK =
SCALE
XARXIS
XCCCRD
XSCAL
XSCCRD
XYRX
XYCURV
XYSC
YAXIS

S0 49 4% 3§ BE TR g4 H3 R 8B

SUBRe XSCAL catls upon SUER.s XSCORD and XYSC.

XSCORD

ARCORN
HSTQRV

GAC
PLMOVE
PLMCGVE
XYCURV
XYCURV
LINETO
AREA

FLMOVE
PFLMOVE
MOGVECM

GAC
PAC

PLDEV

EMACON
XYAX

XSCORD

LIRECH
CRENAF
RMACCON
XYAX

YSCEGRD

AREA
LENGTH

LCOMPY

MOVETO

PFLCAT

IMACON

XYsc

MCVECM OFNEF

LINETO
SCALE

XAXIS XSCAL YAXIS YSCAL

PINT

OFNEF PLSYMB XCCORPR XSCORD YCCORD YSCORD
PLSYME

LCCMPY LCGTO FAC PINT

PLSYMB XCCORD XSCORD YCCORD YSCORD
MOVETO PLSYHB XSCORD YSCORD
SGRY
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YCCORD:
YSCAL : XYSC  YSCORD
YSCORD:

Flot Eoutines

18 Feb

&0
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EeGe

SUBR«

-l

XYSC

3

XSCAL and YSCAL

ERCORN:
ARLE g s
CRENAM:
GAC H
HSTORV :
IMACON:
LCOMPV:
LENGTH:
LINECM:
LINETC:
LOG1Q :
MOVECK ¢
MOVETO:
OFNEF
PAC
PFLOAT
PINT
PLDEV
PLMOVE
PLSYME
RMACON
SCALE
SERT
XAXIS
XCCORD
XSCAL
XSCORD
XYAX
XYCURV
XYsc
YAEXIS
YCCORD
YSCAL
YSCORD:

"R 40 eN Y RT pA AP N AE ep G9 gw

ASPLIT
ESPLIT
XYCURV
LENGTH
CRENAM
FPFLOAT
LENGTH
CRENAM
XYAX
LOGAX
PFLOATY
CENEF
LGGAX
LOGAX
FFLOAT
GFNEF
CRENAM
PLINIT
LIKECH
LOGAX
SCALE
XYSC
XYSC
ASPLIT
LOGAX
ESPLIT
ARCORN
XAXIS
LIKEXY
XSCAL
ASPLIT
LOGAX
ASPLIY
ARCORN

MARGIN

PFLCAT

FFLOAT

XYCURY

XY&X
XYCURV
XYAX
PINT

PFLOAT
LINETO

GFNEF
XYSC

XYAX
LUGAX
YAXIS
ILINEY
¥YSCAL
XYAX

LOGAX

18 Feb 80

calted by the following SUBR.s :

MOVECM MOVETG

XYBRX

XSCAL

XYAX

XYCURV

XYCURV

XYAX

XYCURV YSCAL

1-13
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7) COMMON Blocks

The plot package contains four COMMON hlocks:

IPLCCGYY,y /PLCOCZY, /FPLCOZ2SY/ and /7XYCDT19/
carrying status information for the plot
package as a wholey not to be overtayed
between the calls to SUBR. PLINIT and PLSTOP,

/7Xyc1%/, carries status information between succesive
calls to SUBR. XYCURV, must not be overlayed
during @ call to either SUBR. LINEXY or LINEY.

COMMCN Block References

Eege SUBRe XYCURV references /PLCO0Z2/, /PLCOZ2S5/ and /XYCO19/

ARCORN: PLCOZS

AREA @ PLCOZS

ASPLIT: PLCOZS

GAC : CRANK

LINECM: PLCOZE

LIKETO: PLCOZS

LOGAX : PLCOZ2S

MARGIN: PLCOZS

MOVECK: PLCOZS

MOVETO: PLCQZS

CFNEF : PLCOZ2S

PLCTAB: PLCGOT PLCODZ PLCDZS
PLINIT: PLCOCT PLCCOZ2 PLCOZS
PLLIM : PLCOZS

PLMOVE: PLCCZS

PLNEW : FPLCOZ2S

PLRSET: FLCOZS

PLSTOP: PLCCOT PLCO25
PLSYME: PLCOZS

XCCORD: PLCOZS

XSCAL = PLC(Z2S

XSCORD: PLCOZS

XYAX = PLCOZS

XYCURV: PLCQOOZ PLCOZ25 XYCO19
YCCORD: PLCOES

YSCAL :@ PLCOZS

YSCORD: PLCDZS
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Referenced COMMON BRltocks

———————————— ——— ——— . T

E.g.

CRAKNK =
PLCCGOT:
PLCOC2:
PLCQZ2S:

XYCpg19:

/X¥C019/f is referenced by SUBFR. XYCURV.

GAC
PLCTAB
PLCTAB
ARCORN
MOVETO
PLSTOP
YSCAL
XYCURV

PLINIT
PLINIT
AREA
GFNEF
PLSYMB
YSCORD

PLSTOP
XYCURV
ASPLIT LINECH LINETO LOGAX MARGIN MOVECM
PLCTAB PLINIT PLLIM PLMOVE PLREW PLRSET
XCCORD XSCAL XSCORD XYAX XYCURY YCCORD



Implementation Procedures, PLot Routines 18 Feb 80

Contents of COMMON /PLLOO1/

——————————— " T ———— —— ] ]~

IACT1V - status ftag = 0 or 1
= 0: no plotting active
= T: plotting active
set by : PLINIT (=1}, PLSTCP (=0), PLCTAER (=0)
used by: Application programs

Contents of COGMMON /PLCOOZ/

e e S S ——

1-1¢

SYMHGT - symbol height in centimetres
SYMBID - symbol width in centimetres
Note - do not confuse these parameters with CHCHGT and

CHCWID in COMMON /PLCOZS/

set by : PLINIT
used by: XYCURV

Contents of COMMON /PLCO2S/

i ————— i ——————

1' 2' v

IbEV - device number
set by = PLINIT
Used by: LINECM LINETC MOVECM KOVETC
PLMOVE PLANEU PLRSET PLSTOP
FLSYMB

IPFLAG - plot enable flag, if .FALSE. actual plotting

should be inhibited

set by : PLINIT

used by: LINECM LINETO MOVECLM MOVETO
FLMOVE PLKNEW PLRSET PLSTCOP
PLSYME

XLAST - current X-coorde. for active device (hardware

dependent, if active device cperates on integer

CoCrdey €eGe TEKPCQIKTS at the tow software

levelt, then current X-coord. will be
obtained as IFIX(XLAST)
set by : LIKRECM LINETO MOVECN MOVETO
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PLINIT
YLAST - XLAST s counterpart for the Y-direction
XCMINLy eeey YCHMAXL - pltot Limits in centimetrs

set by : PLINIT FPLLIM
used by: LINECM MOVECM XSCAL YSCAL

XSMINLy esy YSMAXL - plot timits in engineering units
set by : PLINIT XSCAL YSCAL
used by: LINETO MOVETO

Xee, vyco - offset and L.L.C. of plotting area
set by : AREA PLINIT
used by: LINECKM MOVECM XCCORD XSCAL
XYAX YCCORD YSCAL

1-17
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DEVSCA - scale factor relating centimetre coord. to
screen coorde
set by : PLINIT
used by: LIKECM LINEXY LINEY MOVECH
XCCORD XSCAL XSCORD YCCORD
YSCAL YSCORE

Xst - bias in engineering units
set by ¢ PLINIT XSCAL
used by: LINETO MOVETC XSCORD XYAX

XSSCAL - scale factor relating engineerinrg coord,.
to screen cocorde.
set by : PLIKIT XSCAL
used by: LINETO LINEXY LIKEY MOVETOQ
XCCORE XSCORD

YSOGy YSSCAL - see XSU and XSSCAL
replace (XCCORD,XSCORDY by (YCCORB ,¥SCORD)

CHCRGT - height of one character, measured in centimetres
set by : PLINIT
used by: CGFNEF XYAX XYCURY PLSYMBE

CHCWID - width of one character measured in centimetres
set by = PLINIT
used by: OFNEF XYAX XYCURV

RXCLNGy AYCLWG - tengths of sides of plotting area
set by : AREA PLINIT
used by: LOGAX XSCAL XYRX YSCAL

XSEBEG - expresses value in engineering units of plot

vartable at first scale mark
set by © PLINIT XSCAL
used by: XAXIS

YSBEG - XSBEG s counterpart for the Y-direction
replece XAXIS by YAXIS

Note: The ccorde pairs (XS0,YS0O) and (XCC,YCD) correspond to
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the same screen cocordey, so in order for this to hold,
calls to SUBRe. XSCAL and YSCAL should follow & call te
SUER« AREA. Screen ccord. are computed as X(SCREEN) =
(XS+XSO)Y * XSSCAL = (XC+XCO) * XCSCAL.

XS denotes an engineering cooerde«y, while XC

denctes @ centimetre coorde.

1-1¢



